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Abstract
Adoption of ODBMS has not been as vigorous as originally expected. This study explores whether research
efforts have been directed towards areas of concern indicated by industry as key obstacles to ODBMS
adoption. The results indicate that academic research has been inadequate in addressing industry concerns
about ODBMS.

Introduction
The object-oriented paradigm has had a pervasive influence on many aspects of information technology.
Database management systems are no exception. Proponents of object-orientation are heralding object
database management systems (ODBMSs) as a cure for the purported weaknesses of the relational database
technology [2]. The relational model is increasingly considered inadequate to capture the complexity of
data in many application domains. Object database technology is praised as a more realistic database option
that can handle unstructured information [2]. In spite of such professed advantages and optimistic forecasts
[7], object databases do not appear to be catching on. Most organizations indicate a remarkable lack of
enthusiasm in adopting the ODBMS technology [4]. Though many have begun to seriously investigate
ODBMSs, confirmed adopters of the technology still represent a small fraction of the potential adopters
and a small segment of the DBMS market [1, 4, 9].
The sluggish adoption of ODBMS may just be a reflection of transition period from one technology to the
next since adoption/substitution and implementation of new technology take place over time. Object
database technology may not be sufficiently mature yet to be adopted. The practitioner literature, however,
provides other, more plausible reasons [4, 7, 9, 10]:
•
•
•
•

Lack of clear migration path: Most organizations have already invested in building a foundation
around RDBMS. They desire a move toward ODBMS, without discarding much of the RDBMS
investment.
Difficult to use: Users find it hard to move away from RDBMS (which, by now, is fairly easy to
use) to ODBMS (which still requires considerable programming knowledge).
No demonstrated applicability to business problems: Vendors have focused on specialized
applications such as engineering design databases and multimedia databases. Few applications in
the business domain have been demonstrated.
Lack of standard: There is a wide range of features among different products even for core
concepts [1].

While much progress in ODBMS has been made by vendors, academicians have contributed the theoretical
and technical base. However, the academic research agenda seems unconcerned about the slower adoption
progress of ODBMS. The purpose of this study is to examine whether academic researchers have
enlarged/should enlarge their research agendas in response to the adoption concerns of business
community.

Methodology and Results

The methodology used in the study was to scan academic literature on ODBMSs to identify issues that
were being addressed by researchers. Based on these scans, we recorded not only the specific issue that was
the focus of the article but also other relevant/important issues that the author(s) brought into the article.
We were aware that the process may lead to some problems since authors will bring in biases germane to
environments they work in and also to satisfy publishing demands. We expected that these would be
generally canceled out in a macro-level study such as ours.
We selected seven prominent journals - spanning the period 1990 through 1995 - to identify ODBMS
related issues addressed by the academia: IEEE Transactions on Software Engineering, IEEE Transactions
on Computers, Communications of the ACM, ACM Computing Surveys, ACM Transactions on Database
Systems, ACM SIGMOD Records, and Datamation. Four of these journals (Communications of the ACM,
ACM Computing Surveys, ACM Transactions on Database Systems, and Datamation) are ranked in top 10
or 15 by various resources [3, 5, 6, 11]. The other three journals are also widely recognized as technologyoriented premier journals in MIS. Thus, it was felt that relevant articles in these journals would yield a fair
view of current ODBMS research, and that issues from these articles reflect the interests of researchers in
the academia. Some other IS journals such as MIS Quarterly and Journal of Management of Information
Systems were not included in this study due to the organizational/behavioral focus evident in those journals.
The issues extracted were classified in five broad categories. A total of 252 issues were identified and
classified into each category over time (see Table 1). Each number indicates the frequency with which
issues in this category were identified during that year.
Frequency of Research Categories

`90

`91

`92

`93

`94

`95

Total

A. Data modeling

9

25

11

25

8

6

84
(33.1%)

B. Data access & manipulation

6

8

9

8

8

5

44
(17.3%)

C. Performance

4

15

12

10

13

3

57
(22.4%)

D. Control

11

16

2

4

5

5

43
(16.9%)

E. New application areas

2

5

3

10

1

1

22
(8.7%)

F. Others

2
Total

32

69

39

4
(1.6%)

2
57

37

20

254
(100%)

Table 1. Prominent research themes in ODBMS

Analysis
The results were analyzed both in cross-sectional and longitudinal context. Most issues were classified into
four major categories (data modeling, data access/ manipulation, performance, and control) which are
consistent for the most part with interests under relational regime. The level of activity was at a peak
between 1991 and 1993, and dropped in 1995. It is too early to say that academic interest in ODBMS is
diminishing. However, it does raise concerns about further progress of ODBMS adoption.
We also attempted preliminary analysis of the data on the basis of the four adoption concerns raised earlier
to investigate whether research was directed toward those concerns.
•

Migration through hybrid approaches: Only two papers (of four in category F) addressed hybrid
databases. This number is surprisingly low since object-relational databases seem to provide a key

•
•

•

path for adoption of object database. There have been several hybrid databases in the market and
some relational vendors have already added object-oriented features to their products. It is
disconcerting that researchers have not showed much interest in this area.
Ease of Use: The academia have indirectly paid some attention to this concern. For example,
query languages and access tools were predominant in category B, which accounts for almost 1/5
of research efforts. However, ease of use continues to be a primary concern.
Business applications: One of the advantages of object databases is their ability to handle new,
extended data types and complex objects. Academic research has been quite active in this area.
Category A (data modeling) and E (new application areas) have a combined 41.2 % of the
research efforts. Much of this has, however, been directed towards engineering applications. Little
effort, if any, has been targeted towards applying ODBMS to general business problems such as
human resource management systems.
Standardization: Similarly, little academic research has addressed the standardization issue. In
fact, diversion of different features among different products has caused the lack of standards
evident in practice today. Lack of standards is seen in every feature category in commercial object
databases, including data modeling/types and query languages. Recently vendors have made an
effort for a standard to increase interoperability and reusability [8]. It is not certain how academic
research can contribute to the standardization effort as much as vendors themselves do. We have
not, however, paid much attention to this issue.

Conclusions
This paper represents an initial exploratory study that is intended to fuel a larger research agenda. Toward
that end, the results reveal the concerns and trends in academic research on ODBMS. The study presents
preliminary evidence that academic research has not given sufficient attention to concerns of potential
adopters of ODBMS in the business. In fact, researchers' interest in ODBMS issues seems to be declining.
As a preliminary study, prescriptions for the right research areas are beyond the scope of this study. We
have, however, surfaced and suggested key areas for future ODBMS research such as object-relational
databases, ease of use, focus on business problems, and standardization. We propose that the slow adoption
of the ODBMS technology should be investigated in the academia.
The planned next phase of our research is an empirical study of the adoption processes of ODBMS within
the adoption/diffusion perspective. Though adoption has been investigated in the context of many
information technologies such as spreadsheet software, productivity software, MRP systems, EDI systems,
CASE tools, etc., we suspect that the substitution element present in ODBMS adoption makes application
of lessons from these studies difficult in our context. The issues surfaced during this exploratory study will
be used as a basis for this phase.
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